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n The solution structure of VAT-N
reveals a ‘missing link’ in the
evolution of complex enzymes
from a simple βαββ element.
M Coles, T Diercks, J Liermann,
A Gröger, B Rockel, W Baumeister,
KK Koretke, A Lupas, J Peters and
H Kessler (1999). Curr. Biol. 9,
1158-1168.
The VAT protein of the archaebacterium
Thermoplasma acidophilum has two
ATPase domains and a 185-residue
amino-terminal substrate-recognition
domain, VAT-N. VAT shows activity in
protein folding and unfolding and
therefore is involved in disassembly
and/or degradation of protein complexes.
Using nuclear magnetic resonance
(NMR) spectroscopy, the authors found
that VAT-N is composed of two equally
sized subdomains, VAT-Nn and VAT-Nc,
which form a kidney-shaped structure.
Sequence and structure analyses showed
that VAT-Nn is related to numerous
proteins including prokaryotic
transcription factors, metabolic enzymes,
the protease cofactors UFD1 and PrlF,
and aspartic proteinases. These proteins
map out an evolutionary path from
simple homodimeric transcription factors
containing a single copy of the VAT-Nn
repeat to complex enzymes containing
four copies. The results suggest that
VAT-N is a precursor of the aspartic
proteinases that has acquired peptide-
binding activity while remaining
proteolytically incompetent. The
binding site of the protein is proposed to
be similar to that of aspartic proteinases.
7 October 1999, Research Paper,
Current Biology. 
n N-linked glycans containing
linear poly-N-acetyllactosamine
as sorting signals in endocytosis
in Trypanosoma brucei.
Derek P Nolan, Maurice Geuskens
and Etienne Pays (1999). Curr. Biol.
9, 1169-1172.
African trypanosomes, such as
Trypanosoma brucei, are protozoan
parasites that are transmitted by the
tsetse fly. They cause sleeping sickness
in humans and Nagana in cattle.
Trypanosomes evade the immune
responses of their hosts by varying their
surface coat protein (VSG), and
restricting exocytosis and endocytosis to
an invagination of the plasma
membrane called the flagellar pocket
(FP). The FP represents only 0.5% of
the cellular surface but membrane
turnover here occurs at high rates.
Recent data have suggested that glycans
are involved in the sorting of membrane
proteins in polarized cells. The authors
show that N-linked glycans containing
linear poly-N-acetyllactosamine (pNAL)
are only associated with proteins of the
FP/endocytic pathway in T. brucei and
are present only in bloodstream forms
of the parasite. The results suggest a
model in which N-linked linear pNAL
acts as a sorting signal for endocytosis
in trypanosomes.
11 October 1999, Brief
Communication, Current Biology. 
n The nuclear exportin Msn5 is
required for nuclear export of
the Mig1 glucose repressor of
Saccharomyces cerevisiae.
Michael J DeVit and Mark Johnston
(1999). Curr. Biol. 9, 1231–1241.
Mig1 is a transcriptional repressor
responsible for glucose repression of
many genes in the budding yeast
Saccharomyces cerevisiae. Glucose
regulates Mig1 function by affecting its
phosphorylation, which is catalyzed by
the Snf1 protein kinase. Phosphorylation
alters the subcellular localization of
Mig1, causing it to be nuclear when
glucose is present, and cytoplasmic
when glucose is absent. The authors
report that Msn5, a member of the
importin family of nuclear transport
receptors, is required to export Mig1
from the nucleus when glucose is
removed. Within the portion of Mig1
that regulates its nuclear transport, they
found a region that directed its nuclear
export. Mig1 therefore contains a
nuclear export signal that is
phosphorylated by Snf1 upon glucose
removal, causing it to be recognized by
the nuclear exportin Msn5 and carried
out of the nucleus into the cytoplasm
where it contributes to derepression of
glucose-repressed genes.
20 October 1999, Research Paper,
Current Biology. 
n Postsynaptic expression of
tetanus toxin light chain blocks
synaptogenesis in Drosophila.
Richard A Baines, Suzanne G
Robinson, Miki Fujioka, James B
Jaynes and Michael Bate (1999).
Curr. Biol. 9, 1267–1270.
During the development of the nervous
system, embryonic neurons are
incorporated into neural networks that
underlie behaviour. For example, during
R351
embryogenesis in Drosophila, motor
neurons in every body segment are
wired into the circuitry that drives the
simple peristaltic locomotion of the
larva. Very little is known about the way
in which the necessary central synapses
are formed in such a network or how
their properties are controlled. The
authors have addressed this issue by
analysing the role of synaptic
transmission in the formation of
synaptic inputs onto identified
motorneurons as the locomotor circuitry
is assembled in the Drosophila embryo.
They targeted the expression of tetanus
toxin light chain (TeTxLC) to single
identified neurons using the GAL4
system. TeTxLC prevents the evoked
release of neurotransmitter by
enzymatically cleaving the synaptic-
vesicle-associated protein neuronal-
Synaptobrevin (n-Syb). Unexpectedly,
they found that the cells that expressed
TeTxLC, which were themselves
incapable of evoked release, showed a
dramatic reduction in synaptic input,
as detected both electrophysiologically
and ultrastructurally.
25 October 1999, Brief
Communication, Current Biology. 
n Functional interaction between
the cytoplasmic leucine-zipper
domain of HIV-1 gp41 and
p115-RhoGEF.
H Zhang, L Wang, S Kao,
IP Whitehead, MJ Hart, B Liu,
K Duus, K Burridge, CJ Der and L Su
(1999). Curr. Biol. 9, 1271–1274.
The long cytoplasmic tail of the human
immunodeficiency virus (HIV)-1
transmembrane protein gp41 (gp41C) is
implicated in the replication and
cytopathicity of HIV-1. Little is known
about the specific functions of gp41C,
however. HIV-1 or simian
immunodeficiency virus (SIV) mutants
with defective gp41C have cell-type- or
species-dependent phenotypes. Host
factors are therefore implicated in
mediating the functions of gp41C. The
authors report that gp41C interacted
with the carboxy-terminal regulatory
domain of p115-RhoGEF, a specific
guanine nucleotide exchange factor and
activator of the RhoA GTPase, which
regulates actin stress fiber formation,
activation of serum response factor
(SRF) and cell proliferation. gp41C
inhibited p115-mediated actin stress
fiber formation and activation of SRF.
Mutations in gp41C leading to loss of
interaction with p115 impaired HIV-1
replication in human T cells. These
findings suggest that an important
function of gp41C is to modulate the
activity of p115-RhoGEF and they
reveal a new potential anti-HIV-1 target.
25 October 1999, Brief
Communication, Current Biology. 
n The 2 Å structure of helix 6 of
the human signal recognition
particle RNA.
Klemens Wild, Oliver Weichenrieder,
Gordon A Leonard and Stephen
Cusack (1999). Structure 7,
1345–1352.
The mammalian signal recognition
particle (SRP) is an essential cytoplasmic
ribonucleoprotein complex involved in
targeting signal-peptide-containing
proteins to the endoplasmic reticulum.
Assembly of SRP requires protein SRP19
to bind first to helix 6 of the SRP RNA
before the signal-peptide-recognizing
protein SRP54 can bind to helix 8 of the
RNA. Helix 6 is closed by a GGAG
tetraloop, which has been shown to form
part of the SRP19-binding site. The
high-resolution structure of a fragment of
human SRP RNA comprising
29 nucleotides of helix 6 has been
determined. In the crystal, the molecule
forms 28-mer duplexes rather than the
native monomeric hairpin structure,
although two chemically equivalent
11 base pair stretches of the duplex
represent the presumed native structure.
The duplex has highly distorted A-RNA
geometry caused by the occurrence of
several non-Watson–Crick base pairs.
The structure also shows the 2′3′-cyclic
phosphate reaction product of the
hammerhead ribozyme cleavage reaction.
The variety of noncanonical base pairs
observed enlarges the limited repertoire
of irregular RNA folds known to date and
the observed conformation of the
2′3′-cyclic phosphate containing Ade29 is
consistent with the current
understanding of the hammerhead
ribozyme reaction mechanism.
27 October 1999, Research Article,
Structure. 
n Molecular views of viral
polyprotein processing revealed
by the crystal structure of the
hepatitis C virus bifunctional
protease–helicase.
Nanhua Yao, Paul Reichert,
S Shane Taremi, Winifred W Prosise
and Patricia C Weber (1999).
Structure 7, 1353–1363.
Hepatitis C virus (HCV) currently
infects ~3% of the world’s population.
In infected cells, the HCV RNA is
R352 Chemistry & Biology 1999, Vol 6 No 12
C
el
l n
um
be
r p
er
 m
l (
x 1
05
)
24 48 72 96
2
4
8
0
0
Time (h)
+Myc
–Myc
6
translated into a continuous polypeptide
chain that is subsequently cleaved to
produce envelope proteins, core
proteins and nonstructural proteins. A
more complete understanding of viral
polyprotein processing may aid the
discovery of new therapeutic agents to
control or eliminate HCV infections.
One component of HCV, nonstructural
protein 3 (NS3), has protease and
helicase activities. The NS3 serine
protease processes the HCV polyprotein
using both cis and trans mechanisms.
The structural aspects of cis processing,
the autoproteolysis step whereby the
protease releases itself from the
polyprotein, have not been
characterized. The structural basis for
inclusion of protease and helicase
activities in a single polypeptide is also
unknown. The structure of an
engineered molecule containing the
complete NS3 sequence and the
protease activation domain of
nonstructural protein 4A (NS4A) in a
single polypeptide chain (single chain
or scNS3–NS4A) has been determined.
The structure provides the first atomic
view of polyprotein cis processing. Both
local and global structural
rearrangements follow the cis cleavage
reaction, and large segments of the
polyprotein can be folded prior to
proteolytic processing. The product
complex of the cis cleavage reaction
exists in a stable molecular
conformation, suggesting autoinhibition
and substrate-induced activation
mechanisms for regulation of NS3
protease activity.
27 October 1999, Research Paper,
Structure. 
n Crystal structure of colicin E3
immunity protein: an inhibitor of
a ribosome-inactivating RNase.
Chunmin Li, Dong Zhao, Abdellah
Djebli and Menachem Shoham
(1999). Structure 7, 1365–1372.
Colicins are antibiotic-like proteins of
Escherichia coli that kill related strains.
Colicin E3 acts as an RNase that
specifically cleaves 16S rRNA, thereby
inactivating the ribosomes in the
infected cell. The producing organism is
protected against colicin E3 by a specific
inhibitor, the immunity protein Im3,
which forms a tight 1:1 complex with
colicin E3 and renders it inactive.
Crystallographic studies on colicin E3
and Im3 have been undertaken to
unravel the structural basis for the
ribonucleolytic activity and its inhibition.
The crystal structure of free Im3
suggests a binding surface for colicin E3
that includes exposed hydrophobic
residues, as well as negatively charged
and neutral polar residues. This putative
binding pocket is centered around the
residue Cys47, which has previously
been shown to be essential for activity.
The similarity of the Im3 fold with some
nucleic acid binding proteins suggests a
possible role for Im3 in RNA binding. 
28 October 1999, Research Paper,
Structure. 
n Crystal structure of Escherichia
coli PurE, an unusual mutase in
the purine biosynthetic pathway.
Irimpan I Mathews, T Joseph
Kappock, JoAnne Stubbe and
Steven E Ealick (1999). Structure 7,
1395–1406.
Conversion of 5-aminoimidazole
ribonucleotide (AIR) to
4-carboxyaminoimidazole
ribonucleotide (CAIR) in Escherichia coli
requires two proteins — PurK and
PurE. PurE has recently been shown to
be a mutase that catalyzes the unusual
rearrangement of N5-carboxyamino-
imidazole ribonucleotide (N5-CAIR),
the PurK reaction product, to CAIR.
PurEs from higher eukaryotes are
homologous to E. coli PurE, but use AIR
and CO2 as substrates to produce CAIR
directly. The crystal structure of PurE
reveals a unique quaternary structure
that confirms the octameric nature of
the enzyme. An analysis of the native
crystal structure, in conjunction with
sequence alignments and studies of co-
crystals of PurE with CAIR, reveals the
location of the active site. The
environment of the active site and the
analysis of conserved residues between
the two classes of PurEs suggest a
model for the differences in their
substrate specificities and the
relationship between their mechanisms.
29 October 1999, Research Paper,
Structure. 
n Crystal structure of the RNA-
dependent RNA polymerase of
hepatitis C virus.
Hideo Ago, Tsuyoshi Adachi,
Atsuhito Yoshida, Masaki Yamamoto,
Noriyuki Habuka, Kimio Yatsunami
and Masashi Miyano (1999).
Structure 7, 1417–1426.
Hepatitis C virus (HCV) is the major
etiological agent of hepatocellular
carcinoma, and HCV RNA-dependent
RNA polymerase (RdRp) is one of the
main potential targets for anti-HCV
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agents. HCV RdRp performs run-off
copying replication in an RNA-selective
manner for the template–primer duplex
and the substrate, but the structural
basis of this reaction mechanism has still
to be elucidated. The three-dimensional
structure of HCV RdRp was
determined. The compact HCV RdRp
structure resembles a right hand, but
has a novel-helix-rich subdomain
(α fingers) as an addition to the fingers
domain. The other fingers subdomain
(β fingers) is folded in the same manner
as the fingers domain of HIV reverse
transcriptase (RT). The structural basis
of the RNA selectivity of HCV RdRp
was elucidated from its crystal structure.
The authors propose that the unique
α fingers might represent a common
structural discriminator of the template–
primer duplex that distinguishes
between RNA and DNA during the
replication of positive single-stranded
RNA by viral RdRps. The carboxy-
terminal region might exert a regulatory
function on the initiation and activity of
HCV RdRp.
1 November 1999, Research Paper,
Structure. 
n Binding of non-catalytic ATP to
human hexokinase I highlights
the structural components for
enzyme–membrane association
control.
Camillo Rosano, Elisabetta Sabini,
Menico Rizzi, Daniela Deriu,
Garib Murshudov, Marzia Bianchi,
Giordano Serafini, Mauro Magnani
and Martino Bolognesi (1999).
Structure 7, 1427–1437.
Hexokinase I catalyzes the
ATP-dependent phosphorylation
of glucose. The catalytic properties of
hexokinase I are dependent on product
inhibition as well as on the action of
phosphate. In vivo, a large fraction of
hexokinase I is bound to the
mitochondrial outer membrane, where
the enzyme adopts a tetrameric
assembly. The mitochondrion-bound
hexokinase I is believed to optimize the
ATP/ADP exchange between glucose
phosphorylation and the mitochondrial
oxidative phosphorylation reactions.
The crystal structure of human
hexokinase I is in keeping with the
closed conformation previously
observed in yeast hexokinase. One
molecule of the ATP analogue
AMP–PNP is bound to each amino-
terminal domain of the dimeric enzyme
in a surface cleft, showing specific
interactions with the nucleotide, and
localized positive electrostatic potential.
The molecular symmetry brings the two
bound AMP–PNP molecules, at the
centre of two extended surface regions,
to a common side of the dimeric
hexokinase I molecule. The binding of
AMP–PNP to a protein site separated
from the catalytic centre of human
hexokinase I can be related to the role
played by some nucleotides in
dissociating the enzyme from the
mitochondrial membrane, and helps in
defining the molecular regions of
hexokinase I that are expected to be in
contact with the mitochondrion. 
1 November 1999, Research Paper,
Structure. 
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